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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Stage I of the SR-167 HOV Lanes project extends from the 84th Ave. S. Interchange
north to the Interstate 405 Interchange. The project entails constructing HOV lanes in
the existing median area, ramp improvements and associated retaining and drainage
structures. Geotechnical investigation in support of Design Report preparation was
previously provided by HWA. Gince that time, certain proposed Improvements,
notably Wall 6 through Wall 9, have been addressed at PS&E level by others. The

scope of work that is addressed in this report is summarized in Section 1.3, below.

1.2 AUTHORIZATION

Authorization to proceed with the proposed work was received in a Supplemental
Agreement between Alpha Engineering Group, Inc. and HWA, dated March 16, 1993.

1.3 SCOPE OF WORK

A proposal for the supplemental geotechnical investigation was submitted on February
15, 1993, and was subsequently revised on February 17, 1993. The scope of this
investigation includes providing geotechnical data in support of PS&E preparation for
selected drainage structures, rTamp improvements, and median wall as outlined below:

Fill settlement and the potential impacts on the existing

D buildings along DR1 Ramp, 84th Ave. S. Interchange.
+  Drainage structures along DR1 Ramp, 84th Ave. S.
D Interchange.

Two proposed culvert crossings that will be constructed by
jacking beneath the highway. )

L

Settlement evaluation of median barrier walls greater than
approximately 3 feet in height, and underlain by soft,
compressible soils identified during previous studies.

Details of our proposed geotechnical investigation are included in the previously
referenced proposal, and are summarized below:

1

1

i
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Data collection and review.

*  Subsurface exploration at selected locations.

* Laboratory testing on selected soil samples.

*  Engineering analyses pertinent to design and
construction of the proposed structures.

*  Report preparation, review, and revision.
Project management and meeting participation.

This study is limited to the evaluation of the physical soil parameters only; the
evaluation of chemical properties of soil or groundwater, or the presence of hazardous
materials on site, are beyond the proposed scope of work.

2.0 SITE CONDITIONS
2.1 GENERAL GEOLOGY

The project alignment is located in the Green River Valley, South King County,
Washington. The valley is approximately one mile wide, and is flanked by hillsides on
the east and west. Geologic units underlying the valley floor, where SR-167 is located,
consist primarily of post-glacial sand and silt deposits. These alluvial sediments are a
result of Holocene drainage of the flanking higher land, or were deposited during the
seasonal flooding of the Green, Cedar and White Rivers. Organic soils and peat
deposits, which represent former bogs and lakes of the flat-bottomed river valley, are
also found in isolated areas along the alignment.

2.2 STRATIGRAPHY
2.2.1 DR1 Ramp, 84th Ave. S. Interchange

Three borings (B-1 through B-3) were drilled at locations indicated on Figure 2 during
the present subsurface exploration program. A test pit (TP-29) was excavated in the
vicinity during the prior design report level study. The test pit location is also
indicated on Figure 2. :

The borings and test pit were conducted near the toe of the existing embankment. Soil
conditions encountered generally consisted of interbedded soft silt/clay, loose fine sand
and soft peat. The measured SPT N-values generally ranged from 1 to 4 blows per
foot (bpf) in silt and clay, and 3 to 18 bpf in fine sand. In borings B-2 and B-3,
located at Sta. DRI 896+90 and Sta. DR1 895+00, respectively, soft soil and peat
extends to a depth of approximately 15 feet below the existing ground surface, and is
underlain by silty fine sand and sandy silt. In test pit TP-29, which was excavated
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approximately 50 feet south of B-3, soft soil and peat were encountered to the depth of
exploration at 13 feet. Soft soil and peat appear to thin toward the south. Near the
south end of the DR1 Ramp where B-1 was drilled at Sta. DR1 893+70, soft soil was
encountered only in the uppermost 5 feet of the boring, and in turn was underlain by

silty fine sand.

Groundwater was encountered in all borings and the test pit during the field
exploration. In B-1, B-3 and TP-29, groundwater was observed at a depth of
approximately 5 feet below the existing ground surface. In B-2, based on observation
of sampling rods, groundwater was encountered at 17 feet below ground surface.
However, it appears improbable that such a high hydraulic gradient would exist at the
site. - It is therefore assumed that the groundwater table is 5 feet below the existing
ground surface along the DR1 Ramp, for design and analytical purposes.

2.2.2 Culvert Crossing at Station L 909

Two exploratory borings, B-8 and B-9, were drilled at this location to depths of 15 and
20 feet, respectively. Approximate boring Jocations are indicated on Figure 3.
Subsurface conditions encountered in the borings were fairly consistent. Both borings
encountered 7 to 8 feet of fill material consisting of very loose, brown, silty fine sand
and fine sandy silt. Recorded SPT N-values were 2 and 4 bpf. Below the fill
materials, grey silt and sandy siit with recorded SPT N-values of 4 and 10 bpf were
observed to depths of approximately 12 feet. The lowermost soil unit encountered
consisted of interbedded silt and silty fine sand in B-8 to very silty fine sand in B-9.
Recorded SPT N-values ranged from 7 bpf in B-8 to 10 and 23 bpf in B-9. In B-8, the
boring was terminated at a depth of 15 feet due to refusal of drilling equipment; the
boring probably intercepted wood. ‘

Groundwater was encountered at a depth of approximately 10 feet in B-8, which is
approximately the free water surface in the drainage ditch at the toe of the
embankment. Groundwater elevation was not determined in B-9 because water was
added into the boreholes to minimize heaving. However, since the drainage ditches at
both sides of the highway are interconnected with an existing culvert, it may be
reasonable to assume similar groundwater conditions in both borings.

2.2.3 Culvert Crossing at Station L. 1120+70

Borings B-10 and B-11 were drilled to depths of 26 and 18 feet, respectively, at the
approximate locations indicated on Figure 4. Boring B-10, which was drilled from the
top of an embankment, intercepted approximately 12 feet of fill materal, 5 feet of
peat, and 7 feet of very soft clay underlain by silty fine sand. The fill material
predominantly consisted of silt and sandy silt with SPT N-values of 6 and 14 bpf.
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Penetration resistance in the peat and clay strata was significantly lower; SPT N-values
a SPT N-

of 5 and 2 bpf were measured. The underlying silty fine sand is very loose;
value of 9 bpf was recorded in the layer.

Boring B-11 was drilled at the toe of the freeway embankment in a swampy area. Due
to access constraints, the boring was drilied with 2 {ght-weight, portable drill rig. The
il consisted of very soft silt and peat with SPT N-value of 2 bpf.

upper 8 feet of so
Below the peat 1ayer, very loose silty fine sand and fine sandy silt were encountered,

with recorded SPT N-values ranging from 5 to12 bpf and averaging about 8 bpf.

2.2.4 Sta. L 912+ 50 to Sta. L 919+ 20, Median Area

5 were drilled within this section at Sta. 913-+00 and Sta. 918 +00,
respectively. The approximate boring locations are shown on Figure 5. Both borings
were drilled to depths of 16 feet. Boring B-4 intercepted approximately 2 feet of sandy
gravel, which is interpreted as road fill, underiain py sandy silt to 2 depth of 12 feet.
Recorded SPT N-values in the silt layer were in the range of 4 10 12 bpi, averaging
about 6 bpf. Below the silt, a unit of EreY, silty fine sand was encountered to the depth
of exploration. An SPT N-value of 23 bpf was measured in this layer.

Borings B-4 and B-

In boring B-5, the pppermost 2 feet consisted of fill materials, predominantly gravelly,

sandy silt, in turn underlain by peat and soft organic soil to a depth of approximately
pf were recorded in the peat and organic soil

10 feet. SPT N-values of 7 and 1 b
layers, respectively. The lowermost unit encountered consisted of interbedded very

silty fine sand and fine sandy silt, extending from 10 feet to the bottom of the boring.
Recorded SPT N-values were 18 and 4 bpf.

Groundwater was encountered in both porings at depths of approximately 2.5 to O feet

below the existing ground surface.
2.2.5 Sta. L 1000+ 50 to Sta. L 1005+ 50, Median Area

Rorings B-6 and B-7 were grilled at Sta. L 1001 400 and Sta. 1004+55, respectively,
to depths of approximately 16 feet. Approximate locations of these borings are
indicated on Figure 6. Stratigraphy encountered in both porings was similar; consisting
of road fill over soft organic soil and peat, Over gilt and fine sand. The fill material
consisted of approximately 4 feet of silty sand in B-6, and approximately 2 feet of

silty sand in B-7. An SPT N-Value of 10 bpf was recorded in the fill

gravelly,
material. The underlying soft peat and organic soil extended to depths of 8 and 11 feet
t and silty sand extended to the

in B-6 and B-7, respectively. Below this Jayer, sandy sil
bottoms of the porings. SPT N-values measured in the silt/sand layer were between 4

and 18 bpf.
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Groundwater was encountered at depths of 15 and 10 feet in B-6 and B-~7, respectively.

2.3 RESULTS OF PEAT PROBING
Probing of soft soils was conducted at the following locations:

R4th Ave. S. Interchange, DR1 Ramp, Sta. DR1 896+00 to Sta. L 604 +00
S. 212th Street Interchange, E-WS Ramp, Sta. EW-S 41+30 to Sta. EW-S

45+70
S. 180th St. Interchange, DR2 Ramp, Sta. 1075+00 to Sta. 1082+00

The purpose of the probing was to assess the thickness of soft compressible soil beneath
specific proposed embankment fill areas. The results of the probings are shown on
Figures 2, 3, 7, and 8.

It should be noted that peat probing is an imprecise method; it was conducted by
manually forcing a steel rod into the ground. However, the probing does provide a
relative estimate of thickness of soft soils.

" Peat probing near S. 180th St. Interchange was conducted in the area where ‘Wall No. 7

is proposed (see Figure 8). Detailed geotechnical investigation for Wall No. 7 was
conducted by Shannon and Wilson in 1993. The recommendations provided by
Shannon and Wilson should be incorporated in design and construction; the probe
depths herein may provide supplemental information, but should not take precedence
over recommendations made by Shannon and Wilson relative to Wall No. 7.

3.0 CONCLUSIONS AND RECOMMENDATIONS

Conclusions and recommendations for the 84th Ave. S. Interchange, DRI Ramp
improvements, including settlement potential, impacts on existing buildings and
drainage structures are presented below. In addition, the culvert cTOSSIngs and portions
of the median barier walls included in this study are addressed.

Previous geotechnical investigation reports relevant to the project are referenced in
Section 5.0. The conclusions and recommendations of those reports remain applicable
unless specifically superseded herein.

Our understanding of the proposed SR-167 improvements 18 based on project plans
prepared by WSDOT. Should the planned improvements differ from those assumed
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herein, HWA should be notified for review and revision of our conclusions and
recommendations, if necessary.

3.1 84TH AVE. S. INTERCHANGE, DR1 RAMP

Based on cross-sectional drawings provided by WSDOT, the proposed ramp
improvements include a 10-foot widening of the existing embankment to the east, and
installation of a drainage pipe near the toe of the existing embankment. Two existing
single story masonry/concrete buildings are located near the WSDOT right-of-way, and
the potential impacts of ground settlement on the existing buildings had been briefly
discussed in the previous HWA geotechnical investigation report. In light of the
additional subsurface and design information, the settlement potential was evaluated in
more detail.

Considerations for general earthwork including subgrade preparation, selection of fill
material and compaction criteria for the ramp improvements were discussed in HWA's
design level soils report, dated March 18, 1992. The reader may refer to the March 18

report for details.
3.1.1 Settlement Potential

Settlement potential was evaluated at three locations along the DR1 Ramp, Cross
Sections A-A', B-B' and C-C’, Figures 9 through 11, respectively. By inspection,
Sections B-B' and C-C' are more critical because of closer proximity of new fill to the
existing building, as well as greater thickness of additional fill material and
peat/organic soil.

At Section C-C', the new fill will be approximately 5 feet high and approximately 10
feet away from an existing building. The increase in stresses due to the additional fill
material was calculated using the Boussinesq equation, and the resulting settlements
were estimated using the theory of one-dimensional consolidation. A maximum
settlement of approximately 5 inches is estimated near the toe of the existing
embankment. Estimated settlement decreases away from the existing embankment toe.

At Section B-B', thick organic deposits were encountered in B-3. With an additional 4
feet of new fill material, maximum settlement on the order of 6 inches was estimated.

Primary consolidation is a gradual process of pore water pressure dissipation. Along
DRI Ramp, it is estimated that a maximum of 4 months will be required for essential
completion of primary consolidation. Based on the soil conditions encountered in
borings, it is anticipated that a shorter time will be required toward the south of the
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DR1 Ramp. A 3-month preloading period is recommended to reduce the potential of
post-construction settlement.

3.1.2 Tmpacts on Existing Buildings

Based on the results of the settlement analysis discussed above, some consolidation will
occur beneath the existing buildings as a result of the planned DR1 Ramp embankment
fill. Two existing buildings may be impacted by placement of additional fill. These
buildings are shown on Figure 2. Information regarding the foundation types of the
existing buildings is not readily available. Based on conversation with a building
owner, it is our understanding that the existing buildings are supported on spread
footings.

The maximum amount of settlement is expected to occur immediately below the
northwest corner of the north building (Sta. DR1 897-+00), primarily due to the close
proximity of the new fill to the building. At this location, settlement of approximately -
1/4 inch is estimated. Settlement is expected to decrease toward the south as the toe of
the new Bl is further away from the existing buildings. At Sta. DR1 835+00, which
is located between the two buildings, settlement of 1/10 inch at the west building line is
estimated. In our opinion, 1/4 inch differential settlement should not produce structural
or significant cosmetic damage to the existing buildings.

Monitoring of settlements at the two puilding locations may be advisable during
construction to verify the estimates presented herein and to protect against potential

claims. A survey of structural conditions before and after construction may also be
advisable.

3.1.3 Drainage Structures

Drainage Pipe

A 60-inch diameter drainage pipe is proposed between Sta. L 893+45 and Sta. L

902+00, and a 24-inch diameter pipe is planned between Sta. L 902 and Sta. L 903.
The drainage pipes will be located near the toe of the existing embankment, or
approximately 20 feet west of the existing buildings, with invert levels generally 2 to 4
feet below the existing grade. Approximate jocation of the drainage pipe, based on the
drawings provided by WSDOT, is shown on Figures 9 through 11.

Based on the results of our settiement analysis, up to 5 inches of settlement may occur
along the pipe alignment. From borings B-1 through B-3, soft fine-grained soil and
peat extend to a depth of approximately 15 feet below existing grade. It is not practical
to completely remove the soft compressible soil layer, because of the excessive depth.
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However, to provide 2 level and uniform support surface for the pipes, it is
recommended that the soft soil be overexcavated to a depth of 2 feet below the invert
Jevel, and replaced with properly compacted clean granular soil. Use of a geotextile is
also recommended, as a separator between the native soft soil and the imported

granular fill.

In our opinion, the drainage pipe should be installed approximately 3 months after the
proposed embankment fill materials are placed. This will allow the majority of
primary settlement t0 OCCUT before placing the drainage pipe. )

Temporary Excavations

Trenches for pipelines and catch basins may be excavated with conventional excavation
equipment. Along the DR1 Ramp, excavation sidewalls greater than 4 feet deep should
be properly supported to protect the embankment and to minimize the disturbance of
soils adjacent to the buildings. It is our opinion that use of trench boxes should be
adequate, assuming groundwater seepage into the trench will be slow enough that it can
be controlled by sump pumps. Otherwise, use of interlocking steel sheetings may be
warranted. These steel sheetings (if used) should be installed to a depth sufficient to

reduce groundwater seepage into the trenches.

Tt is the contractor’s responsibility to select an appropriate support system for the trench
excavation, and to assure the safety of workers, equipment and the adjacent structures.
All excavation should conform to applicable local, state and federal regulations.

3.1.4 Construction Monitoring

Monitoring of settlement is tecommended during the preloading period. It is
recommended that three settlement devices be placed near the toe of the existing
embankment to monitor the amount of settlement at the following locations:

- Sta. DR1 895+00, approximately 45 feet right
Sta. DR1 897+00, approximately 45 feet right
Sta. L 90200, approximately 100 feet right

In our opinion, settlement devices such as the Slope Indicator Company Liquid
Settlement System will be adequate for this project. It is recommended that the
settlement data be interpreted by an experienced geotechnical engineer.

In addition, optical survey targets should also be established on the existing buildings.
These targets should be surveyed before commencing earthwork, and monitoring

should continue through the preloading period.
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3.2 CULVERTS CROSSING SR-167

Based on the Drainage Plan-Drainage Area Map prepared by Alpha, jacking under the
freeway is anticipated at two locations to facilitate the installation of large diameter
culvert pipes. The first location is near the south end of the project, where a proposed
432-inch diameter pipe will cross the highway at approximately Sta. 1. 909. The second
Jocation is near the north end of the project at approximately Sta. L 1120+70; two
parallel 48-inch diameter pipes are planned at this location. Cross section drawings at
these two culvert crossing locations are shown on Figures 12 and 13, respectively.

3.2.1 General

It is anficipated that temporary excavations near the toes of the existing embankments
will be required for jacking pits. Temporary shoring structures are envisaged to
minimize the displacements of the existing embankment resulting from temporary
excavation. In addition, 10 minimize the disturbance of surrounding wet ground, it
may be necessary to construct retaining structures along all four sides of jacking pit,

forming an enclosed cell, or cofferdam.

Some dewatering will be required to maintain a dry working platform in the jacking
pits. However, it should be noted that drawdown of the groundwater table may result
in some settlement, especially near Sta. L 1120470 where relatively thick silt and peat
.deposit were encountered. Therefore, it is recommended that "impermeable" retaining
structures, such as a sheet pile wall, be used for this application. Groundwater in the
jacking pits can then be drawn down with less impact on the groundwater elevations

outside the jacking pits.

Settlement of the existing road fill may occur if soils around the culvert crossings are
significantly disturbed dusing the boring Drocess. Therefore, it is recommended that
the contractor select and implement a drilling method that will minimize the soil

disturbance.
3.2.2 Shoring Design Pressures For Jacking Pits

The design of temporary shoring systems is the responsibility of contractor. The
contractor will determine the size and depth of jacking pits required for the jacking
operation.  All shoring and excavation operations should be in conformance with
applicable local, state and federal regulatory requirements, and should ensure the safety
of construction personnel and equipment.
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Pressure diagrams at each of the proposed culvert crossing locations, were developed to
aid in design of the shoring systems. These pressure diagrams are shown on Figures 14
and 15.

3.3 MEDIAN BARRIER WALL

As discussed in the previously referenced HWA proposal, this investigation focuses on
walls that are greater than approximately 3 feet high in areas where compressible soils
are anticipated at shallow depths. Based on the subsurface conditions identified during
previous investigations and proposed retaining wall information provided by WSDOT,
two portions of the median wall were addressed in this supplemental study:

between Sta. L 912+50 and Sta. L 919+20
between Sta. L 1000450 and Sta. L 1005+50

Profile drawings along these two sections of highway are shown on Figures 16 and 17,
respectively.

Potential settlements in the median area due to additional fill material are discussed in
the previous HWA report (March 18, 1992) and addendum (December 10, 1992).
Readers are referred to these documents for additional information.

Conclusions and recommendations pertinent to median wall footing design and
construction within the two sections investigated are discussed below.

3.3.1 Settlement Potential

Within the two sections of the median wall included in this study, the amount of
additional fill material will be on the order of 3 feet on the southbound lane, and
approximately 1 foot on the northbound lane. With the 3-foot additional fill, a
maximum of approximately 2 inches of settlement is estimated as a result of primary
consolidation.  The seftlement is not anticipated to be uniform, and may be
significantly less than 2 inches in the vicinity of Sta. L 913+00 due to the absence of
soft organic soil and peat. Peat also exhibits long term time-dependent settlement
characteristics; it is estimated that 0.1 to 0.2 inch of secondary settlement could occur
per log cycle of time.

The need for preloading was discussed at a December 2, 1992 meeting. The current
analyses, based on additional subsurface exploration and laboratory testing, verify the
previous estimates of approximately 2 inches of primary settlement. In view of the
relatively small amount of additional fill material proposed, and concomitant small

10
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estimated settlements, it was felt that preloading and settlement monitoring will not be
cost effective. HWA. concurs with this conclusion.

This analysis is based to some extent on subsurface conditions and soil properties
interpreted from logs of exploratory borings and laboratory tests. These borings are
widely spaced and localized deposits of peat and/or soft silt/clay may exist between the
available borings. As discussed in the previously referenced HWA report, it may be
advisable to design the new travel lanes within the existing median area utilizing a
shorter life, allowing for subsequent pavement overlays.

3.3.2 Wall Footings

Tt is recommended that at least 1 foot of properly compacted granular fill material be
placed below wall footings. In areas where footings are near or below the ‘existing
grade, overexcavation will be required to accommodate the 1-foot layer of granular
soil. In areas where the bottom of the footing is more than 1 foot above the existing
grade, overexcavation will not be required. However, clearing of vegetation and
topsoil, where present, is recommended before placing additional fill material.

4.0 LIMITATIONS

This supplemental geotechnical investigation was planned and conducted in accordance
with generally accepted engineering standards practiced presently within this
geographic area. The analyses and recommendations contained in this report are made
on the assumption that the soil conditions encountered in the borings are representative
of actual conditions throughout the proposed alignment. However, experience has
proven that subsoils can vary quite radically over small distances. Inconsistent
conditions can occur between exploratory porings and not be detected during a
geotechnical study. If, during construction, subsurface conditions are encountered
which are different from those anticipated based on the results of this investigation,

HWA should be notified so that we can review these variances and reconsider our
recommendations wherever necessary.

This report is prepared for the exclusive use of the owner and the owner's consultants
for specific application on this project in accordance with generally accepted
engineering practice. No warranty, expressed or impled, is made. In addition,
geotechnical observation and testing 18 recommended during the construction phases to
verify that the recommendations presented herein are incorporated in the project.
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APPENDIX A
FIELD EXPLORATION

EXPLORATORY BORINGS

On February 10, 24 and 25, 1993, personnel from Hong West & Associates (IWA)
monitored subsurface exploration at the project site. A total of 11 exploratory borings
to maximum depth of 26 feet deep were drilled at locations indicated on Figures 2
through 6, the Site and Exploration Plans, as summarized below:

Boring No. Location Total Depth (ft.) Surface Elevation (ft.)

B-1 84th Ave. S. Interchange 20.5 30+
Sta. DR1 893470, 50" Rt.

B2 84th Ave. S. Interchange 18 30+
Sta. DR1 896+90, 67° Rt.

B-3 84th Ave. 8. Interchange 20.5 30+
Sta. DR1 895+00, 55' Rt.

B-4 Sta. L 913+00, CL. 16.5 31+

B-5 Sta. L 918+00, CL. 16.5 30+

B-6 Sta. L 1101+00, 6' Lt. 16.5 23+

B-7 © Sta. L 1004455, CL. 16.5 ' g

B-8 Sta. L. 908470, 80" Rt. 15.5 34+

B-9 Sta. L 809+ 15, 55" Lt. 20 354

B-10 Sta. L 1120+60, 110" Rt. 26 29+

B-11 Sta. L 1120+70, 80' Lt. 18.5 12+

Borings B-1 through B-10 were drilled with a small trailer-mounted continuous flight
hollow stem auger rig (Mobil Drill B-24). A small, portable power drill rig (Acker
Drill) was used in boring B-11 because of access difficulty. The soil samples extracted
from the borings were examined, classified and logged in the field by a geotechnical
engineer of HWA. The boring logs are included in this appendix.

Samples were taken with a standard 2-inch (outside diameter) split spoon sampler,
driven 18 inches into undisturbed soils beyond the auger bit by dropping a 140 pound
hammer 30 inches per stroke. The number of blows to accomplish each 6 inches of
penetration was recorded, and the number of blows required to drive the last 12 inches
were totaled as the Standard Penetration Test (SPT) blowcount, or N-value. The N-
values are plotted on the boring logs, and are used as an index to correlate certain soil
properties.
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Relatively undisturbed soil samples were obtained in the soft soil strata using Shelby
tubes. The samples obtained from the borings were sealed in airtight containers and
returned to HWA's laboratory for further study and testing.

The exploratory operation was monitored for indications of various drilling conditions,
such as hard drilling and soft drilling. Sample rods were monitored for indications of
groundwater.

PROBING

On March 11 and 12, 1993, HWA personnel conducted manual probing of surficial soil
at the following locations:

*  84th Ave. S. Interchange, DR1 Ramp, Sta. DR1 89600 to Sta. L. 904400
8. 212th Street Interchange, E-WS Ramp, Sta. EW-S 41+30 to Sta. EW-S
45+70
S. 180th St. Interchange, DR2 Ramp, Sta. 1075+00 to Sta. 1082400

The probings were performed by manually forcing a 0.625-inch diameter steel probe
into the ground. A total of 37 probes were conducted at locations indicated on Figures
2, 3, 7 and 8. The purpose of the probing was to survey the thickmess of the
unsuitable, soft soil at these Jocations. '
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LEGEND OF TERMS USElj ON EXPLORATION SOIL LOGS

Soil classifications presented on the exploration soil logs are based on visual field and laboratory
observations, using ASTM D 2488. Soil descriptions are presented in the following general order:
Density/consistency, color, modifier, MATOR CONSTITUENT, minor constituent(s), moisture content,
soil structure(s), additional remarks.

DENSITY/CONSISTENCY

Density/consistency of soils encountered in exploratory borings is usually based on the Standard
Penetration Test (SPT) N-value or "blowcount”, ASTM D 1586. Using this method, the sampier is
driven 18 inches with a 140-pound hamumer falling 30 inches. The SPT N-value is the number of
blows for the Jast 12 inches of sampler drive.

Unconfined
Granular Soil SPT Cohesive Soil SPT Compressive
Density _ N-value Consistency N-value Strength (tsf)
Very loose 0-4 Very soft 0-2 < 0.25
Loose 4-10 Soft 2-4 0.25-0.35
Medium dense 10 - 30 Medium stiff 4-8 0.5-1.0
Dense 30 - 50 Saff 8-15 1.0-2.0
Very dense > 50 Very stiff 15 -30 2.0-4.0
.| Hard > 30 > 4.0
MOISTURE CONTENT MINOR CONSTITUENTS
Estimated Percentage
Dry Little perceptible moisture Trace 0-5
Damp = Some perceptibie moisture, Some 5-12
probably below optimum _
Moist Probably near optimum moisture | Modifier (sandy, silty, 12-30
content efc.) :
Wet Much perceptible moisture, Very {plus modifier) 30-50
probably above optimum
TERMS DESCRIBING SOIL STRUCTURES
Bedded Composed of layers thicker than 1 cm, of varying color and/or texture.
Calcareous Containing a significant amount of calcium carbonate.
Cemented Rock or soil hardened by the precipitation of a mineral cement among the grains
of the sediment.
Fissured Containing shrinkage cracks, frequently filled with fine sand or siit, usually more
or less vertical,
Indurated A rock or soil hardened or consolidated by pressure, cementation, or heat.
Interbedded Composed of alternating beds of different soil types.
Laminated Composed of thin {< 1 cm) layers of varying color and/or texture.
Poorly graded Predominantly a single grain size, or having some intermediate sizes missing
("gap” graded).
Slickensided Having previously-sheared planes of weakness that are slick and glossy in
appearance.
Well graded Having a wide range of grain sizes, with substantial amounts of intermediate

particle sizes.

HWA
HONGWEST

& ASSOCIATES, INC.
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LEGEND OF SYMBOLS USED ON EXPLORATION SOIL LOGS

GRAPHIC SYMBOLS FOR SOIL TYPES

NON-COHESIVE SOILS {(<50% passing
No. 200 sieve)

well graded gravel and gravel/sand mix

poorly graded gravel, gravel/sand mix

silty gravel, gravel/sand/silt mix

clayey gravel, gravel/sand/clay mix

well graded sand, gravelly sand

poorly graded sand, little or no fines

silty sand, sand/silt mix

clayey sand, sand/clay mix

COHESIVE SOILS (>50% passing
Mo. 200 sieve)

ML} inorganic silt and very fine sand

CLt inorganic, low plasticity clay
oLl organic, low plasticity clay, silt/clay mix

ME| inorganic, elastic silt, silt/sand mix

%CH

inorganic, high plasticity clay

OH{ organic, medium te high plasticity clay

B=EH HOX HOM BHODOHX

SAMPLE TYPE SYMBOLS

BOREHOLE SAMPLES

2.0" QD Split Spoon (SPT)
Shelby Tube

3.0" 0D Split Spoon with Brass Rings
Grab Sample (cuttings)
Core Run

TEST PIT SAMPLES

Bag (bulk sample)

Grab (small volume)
Sheiby Tube

HAND BORING SAMPLES

Non-stangard penetration
{40 Ib. hammer with 12 inch drop)

Grab Sample (post hoie)
Shelby Tube
ROTARY BEOREHOLE SAMPLES

Continucus Core Sample

g Pt

AL

peat and other highly organic soil

Note: The graphic symbols used for the various soil types are based
on symbols recommended in the Unified Soil Classification
System. Graphic logs are based on subjective field identi—
fication of soils, and laboratery data where available.

GROUNDWATER MONITORING WELL SYMBOLS

§§ R Bentonite Seal
N N

E

SN

———Grout Backfill
'.'_,"‘——Cuttings Backfill or Caved Hole

7._."-—-—Piezometer Casing

y v Groundwater Level (noted during drilling}

] Y Groundwater Level (measured in piezometer
: atter water level! stabilized)

Slotted Piezometer Casing

S sSand Backdil

ATTERBERG LIMITS

pL | R |

© ~ Natural Moisture Content
PL - Plastic Limit
LL - Liquid Limit

)
HONGWEST

&FASSOCIATES,INC
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HONG WEST & ASSOCIATES, INC.

DRILLING COMPANY; Baretec
DRILLING METHOD: Hollow stem auger
SAMPLING METHCD: SPT and shelby tube

BORING LOG

TOTAL DEPTH: 20.5 Feet
SURFACE ELEVATION: 30z Feet
MEASURING POINT EL.: Feet

? DEPTH (feet)

30—

g g
L - —
°7 § % g
o .
£§ 3 ¢ % o Moist. Cont. (%)
— [75] .
w Bo w3 < 4 Pen. Resistance
w b~ > o4 o
2 £ Z = 8 ° {blows/foot)
= 32 18 % &
B &= =z E o o DESCRIPTION 0 20 40 &0 8O
Brown, soft SILT. Scme fine sand. Wel. B
i a4
2-2-1 3 3 : ®
/\ Very soft, grey, SILT and fine sandy SILT. o A
39 Trace of organic matter. Wet. . ¥
M 1-1-1 2 42 _ ‘ .......... .
Very loose to loose, grey, sitty fine SAND with L : P
I soft SILT interbeds. Wetl. D
N 3-2-1 3 4 I YRS P
Brown, decayed wood chips at 10 feet. : Pt
SRR
1" 1 4 A .
ua T Approximately € inches of very soft, brown PEAT. - : Do
M 33 8 3 e S
N B-5-2 7 29 A e
Grades to silty, fine to medium SAND. Wet, o . :
/\ 2-5-8 13 Grades to medium dense. — |k

End of boring at 20.5 feel. -

NOTE: This iog of subsurface conditions applies only at the specifled location and on the date indicated.

PROJECT: SR—-167 HOV Lanes

LOCATION: 84th Ave. 5., DRI Ramp, Sta. 883+70 50' Right
CATE COMPLETED: Feb. 10, 1983

LOGGED BY: SLT

BORING: B—1

PROJECT NUMBER: 81101-2

PAGE: 1 0OF 1
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HONG WEST & ASSOCIATES, INC. BORING LOG
DRILLING COMPANY: Boretec TOTAL DEPTH: 18 Feet
DRILLING METHOD: Hollow stem auger SURFACE ELEVATION: 30t Feet
SAMPLING METHOD: SPT and shelby tube MEASURING POINT EL.: Feet
g a
w -—
— - . .
3 - . * Moist. Cont, (%}
2 5 Bo w 8 < A Pen, Resistance
T 4 €% Z < 3§ B (blows/{oot)
- : T 0 2 4
o = & % S = B ESCRIPTION
E‘ w» &= z = 00 DESCRIP 020 40 6080
Very soft, greyish brown, SILT and sandy SILT, Co
. Some organic maiter. Wet. o :
n ML ™ . N H : H
5 M =112 [ 5 Very sofi, grey, SILT with organic matter. Wet. — APLHUQ
_ i D S S
J 1S Very soft, grey and brown, ORGANIC SOIL. Wet. - Dol
el :
m 221 3 g5 [l : . R
- 37 Very soft, grey, fine sandy SILT. Wet. - NN
15_.]® 9-4-4 K] - ‘ ......... @t
- Soft, grey, fine sandy SILT. Non-plastic. Wet. -
- Grades to medium dense, grey, silty fine SAND. - S A )
-8-7 1328 [l Wet. A ®
End of boring at 18 feet. S :
20_ S .......
95 I B R SR .......
- —

NOTE: Thls log of subsurface conditions applies only at the specified location and on the date indicated.

PROJECT: SR—-167 HOV Lanes BORING: B-2
LOCATION: B4th Ave. 3., DR1 Ramp, Sta. 886+890 87" Right PROJECT NUMBER: 81101
DATE COMPLETED: Fep. 10, 1983

LOGGED BY: SLT PAGE: { OF |




HONG WEST & ASSOCIATES, INC.

DRILLING COMPANY: Boretec
DRILLING METHOD: Hellow stem auger
SAMPLING METHOD: SPT and shelby tube

BORING LOG

TOTAL DEPTH: 20.5 Feet
SURFACE ELEVATION: 30z Feet
MEASURING POINT EL.. Feet

DEPTH {feat)

o
J

30—

= 3
W -y 1]
3 1 =2
=5 3 % - * Moist. Cont. (%)
n Be w 8 2 i Pen. Resistance
3 g¢ J - g o (blows/foot)
I £ T B £ B
%) a= = = ®w DESCRIPTION 0 20 40 B0 80
Medium stiff, grey with oxide siains, sility CLAY. R
Moist. ~ : R
@ b2 4 3| A el
Very soft, grey, fine sandy SILT. Trace of S R A S I
organic matter. Wet. o 5 : : b
@ -4 4 44 — A e
N ML | very soft, grey and brown SILT. Wet. i
STE A - A PLgL oo
% T R L e
N S
N 25 s o A
oo Stiff, brown PEAT. Moist. A
¥ FYVeS - SRR
N UL :A Co
5-6-7 13 84 W I P
A Medium dense, grey, silty, fine SAND. Moist to N
40 wet. - Lo
N 5-0-9 18 20 ke
;‘( RN
A 518 B3 S O IO O O B

End of boring at 20.5 feet. ' L

NOTE: This icg of subsurtace conditions applies only at the specifled location and cn the date indicated.

PROJECT: SR—167 HOV Lanes

LOCATION: B4th Ave. S., Sta. DRI 885+00 55' Right

BORING: B-3

PROJECT NUMBER: 81101-2

DATE COMPLETED: Feb. 10, 1893

LOGGED BY: SLT

PAGE: 1 OF 1
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N HONG WEST & ASSOCIATES, INC. BORING LOG
\J DRILLING COMPANY: Boretec TOTAL DEPTH: 16.5 Feet
DRILLING METHOD: Hollow stem auger SURFACE ELEVATION: 31: Feet
— SAMPLING METHOD: SPT and shelby tube MEASURING POINT EL.: Feet
N g @ |
L) W 0w 172)
z3 3z 7 2
~ = =5 3 £ o * Moist. Cont. (%)
! l S w Be w8 _ 2 i Pen, Resistance
i oo “;“ 2 ~- o o (blows/foot)
[ o . =1 132} [an] -
% Z %3 1 8 £ B
’7‘ f; " a Z X ®w M DESCRIPTION 0 20 40 80 80
o Brown sandy GRAVEL. Moist. (Fill B
7 I~ A
’( J R Stiff, brown and grey, fine sandy SILT. Moist, i ;
Ly - . o .. - S :
R [ SERE
| 5 i R
| . - -
- —M -2 4 B - Dole :
Soft, grey, fine sandy SILT, Wei. R ,f
3 ] SRR
- 10 — |t
- -M 4=3-4 7 3B - P :
& 1 Medium dense, grey, silty, very fine SAND. Wet. i S
U
ES e
2 ~M B-o-2 2 3 [|{| - A oe
- End of boring at 16.5 feet, L S :
. I :
1 ] :
) 4 L :
r'*j 20— —
e ‘ z
- T - 5
U 25| I P A S I
| a
,“] _ _ ;
} 30— -
__! NOTE: This log of subsurface conditions applies only at the speclfied location and on the date Indicated,
- PROJECT: SR—-167 HOV Lanes BORING: B—4
- LOCATION: Sta. L 8{3+00 Centerline PROJECT NUMBER: 91101-2
DATE COMPLETED: Feb. 24, 1893
] LOGGED BY: SLT PAGE: | OF 1§




HONG WEST & ASSOCIATES, INC. BORING LOG
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DRILLING COMPANY: Boretec TOTAL DEPTH: 16.5 Feet
DRILLING METHOD: Hollow stem auger SURFACE ELEVATION: 30: Feet
SAMPLING METHOD: SPT and shelby tube MEASURING POINT EL.: Feet
. = @
11} . -
— P 73]
=3 £ 5 =2
= = 5 2 & Ui s Moist. Cont. (%)
g ., B o u 8 "5" A Pen. Resistance
z d B 3 2 g P (blows/foot)
5 % 23 18 = B
L35 ¥L2 2 2 5 oo DESCRIPTION o 90 40 60 80
0 Brown, gravelly, sandy SILT. Moist. (Fill} B A
i Meidum stiff, brown, interbedded PEAT and SILT. i Db
. . ﬁ Wet, L o . - A A
N7 i A @
w L
L
Iﬁ —_ . ..........................
e R} :1:1:: Very soft, dark grey, ORGANIC SOIL. Wet. - &
ILlii' '
b -
! o
i
i - y
MMtk
| I Medium dense, dark grey, very silty fine SAND.
8-8-10 18 25 | Wet. -
Grades to very loose, dark grey, fine sandy SILT o
N 343 P and very silly fine SAND. Wet. i A .
End of boring at 8.5 feet. - ol
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated.
PROJECT: SR—167 HOV Lanes BORING: B-5
LOCATION: Sta. L 918+00, Centerline PROJECT NUMBER: 911012

DATE COMPLETED: Feb. 24, 1893
LOGGED BY: SLT PAGE: 1 OF
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HONG WEST & ASSOCIATES, INC.

DRILLING COMPANY: Beretec
DRILLING METHOD: Hollow stem auger
SAMPLING METHOD: SPT and shelby tube

BORING LOG

TOTAL DEPTH: 18.5 Feet
SURFACE ELEVATION: 23: Feet
MEASURING POINT EL.: Feet

C]> DEPTH (feet)

W 3 %
zZ o zx
=< C k=] -
- 0 o E
n = = =
== o
n Mo W O
W ows > gt
— o 8 -4 =
T . E =< i
= z 2 o
= Wi [=]
[7p] a = =
@ 4-8-4 N 1
m f=i=2 3 134
M' 550 15 26
N 3-2-2 § 37

w
O
i}
=2
u_j » Moist, Cont. {%)
b L Pen. Resistance
aed
B O (blows/{oat)
2 =
> o
n o DESCRIPTION 0 %0 40 60 80
::; Medium dense, brown and grey motiled, silty, fine
A+ to medium SAND. Trace of clay. Moist. (Fill) B Do
1t i
LAY - :
JAL
AL T Fevesaraliarnaas
1AL :
AL R
ALLL Soft, brown PEAT. Wet. - ik
e , 1
A e
1IN FI
AL
(No sample recovery) Probably sandy SILT. - A 0
-
Soft, grey, fine sandy SILT. Wet. — ¥
o A e

End of boring at 16.5 feet. I~

NOTE: This'log of subsuriace conditions applies onty at the specified location and on the date indicated.

PROJECT: SR—-187 HOV Lanes

LOCATION: Sta. L 1001+00, 8" left

BORING: B-b6

PROJECT NUMBER: 81101-2

DATE COMPLETED: Feb. 24, 1983

LOGGED BY: SLT

PAGE: 1 OF 1




HONG WEST & ASSOCIATES, INC. BORING LOG
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DRILLING COMPANY: Boretec TOTAL DEPTH: 16.5 Feet
DRILLING METHOD: Hoilow stem auger SURFACE ELEVATION: 23 Feet
SAMPLING METHOD: SPT and shelby tube MEASURING POINT EL.: Feet
g 2
wi —
— s . .
= £S5 3 & o * Moist. Cont. (2)
& , Fo w S g L Pen. Resistance
. 4 ¥3 2 - g o (blows/foot)
o T T T <+ S
5 X 3 17 5 = 8 RIPTION
B & &£° =z E o & DESCRIPTIO D 20 40 60 80
0 :: Brown, gravelly, silly SAND, Moist. [Fill) A -
k Al WOOD and soft, dark grey, ORGANIC 50IL. Moist i Ponofd :
|,y - F .
- . . R ML E '10 Het. . - .. . . PP N :
2-6-2 8 58 [fhCQ A .
_ A - Tl :
l:iﬂ REEEE :
e . é
T i IR :
Wiy o o .
- i ew Soft, brown PEAT. Wet. - oL :
il o :
. v - P :
il v R :
- I - :
Ill . . . :
tnll B : . :
EO— il N S R IRt e g
384 Ly - Loy :
— B-¢-9 18 e ‘Ao .
A 8 28 (1] Medium dense, grey, silty, fine to medium SAND. A e :

- Wel, - : .

—m 5-6-8 14 2 |l - T :

. End of boring at 18.5 feet. L N §
20— ] e ,
95— I PO AU
30— L

NOTE: This log of subsurtace conditions applies only at the specified location and on the date Indicated.
PROJECT: SR—167 HOV Lanes BORING: B-7
LOCATION: Sta. L 1004455, Centerline FROJECT NUMBER: 91101~2
CATE COMPLETED: Feb. 24, 1983
LOGGED BY: SLT PAGE: { OF 1




771 HONG WEST & ASSOCIATES, INC. BORING LOG
B} DRILLING COMPANY: Boretec TOTAL DEPTH: 15.5 Feet
DRILLING METHOD: Hoilow stem auger SURFACE ELEVATION: 34 Feet
- SAMPLING METHOD: SPT and sheiby tube MEASURING POINT EL.: Feet
= B
w . —
— £Z _— i .
(M @ He & & g * Moist. Cont. (%)
S 0 e w 3 < 4 Pen. Resistance
w [T = . =2
- x o0 &£% 2 = 9 @ (blows/foot)
- fr i - w o —
N & X &3 1 38 £ 8
o W o = zZ E v @ DESCRIPTION o 50 40 B0 80
0 B e
(] - Soft, brown, fine sandy SILT with grave! and -
cobbles. Moist to wet. L
. i 3 4 2 Al el
J 5_. (Fi”] I .. ...:...E..":_...E....;...
P . L
| .
! ]
- Soft, grey, fine sandy SILT. Wel. o
| IO-—M -2 4 34 i e .
L) _ - -
) i 1 Very loose and soft, interbeded, grey, sitty fine i
l - 1 SAND and fine sandy SILT. Trace of organic B
— R I matier. Wet. B
' .
i |5—~ 34 7 33| -
J - Encouniered obstructions (probably wood) at 5.5 -
feet. Refusal of driling equipment. End of boring
i—ﬁ ] at 15,5 feet. -
:.L N L
{“‘ 20— —~
o] l
25— L
i | L
1— 30~ L
ELJ NQTE: This log of subsurface conditions applies only at the specified location and on the date Indicated.
J PROJECT: SR—167 HOV Lanes BORING: B-8
LOCATION: Sta. L 908+70, 80" Right PRCJECT NUMBER: gf101~-2
) DATE COMPLETED: Feb. 25, 1683
U LOGGED BY: SLT PAGE: 1 OF 1
d
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HONG WEST & ASSOCIATES, INC.

DRILLING COMPANY: Boretec

DRILLING METHOD: Hollow stem auger

SAMPLING METHOD: SPT and sheiby tube

BORING LOG

TOTAL DEPTH: 20 Feet

SURFACE ELEVATION: 35 Feet

MEASURING POINT EL.: Feet

DEFTH (feet)

o]
J

30—

SYMBOL

S0IL CLASS, (USCS)

DESCRIPTION

» Moist. Cont, %)
4 Pen. Resistance
(blows/foot)

0 20 40 60 B0

Very loose, brawn, very silly fine SAND. Wei.

(Fill)

5 ft. of heave (between 3 and 8 feet).

Loose and very soft, grey SILT and fine sandy
SILT. Wet.

ug £ -

°g 3 °

he £ =

w Bo w 3

wJ L o 3 L.

z Tz = &

= =z 2 - —

=T L § )}

/7] o = =z =
X

/\ 1=t 2 38

74

4-5-% 10 30

M 2-4-8 10 28

N 6-9-14 23 30

Loose to medium dense, dark grey, silty fine
SAND, Wel,

e

End of boring at 20 feet.

L

NOTE: This log of subsurtace conditions applies only at the specliled jocation and en the date indicated.

PROJECT: SR—167 HOV Lanes

LOCATION: Sta. L 808+15, 55" Left
DATE COMPLETED: Feb. 25, 1883

LOGGED BY: SLT

BORING: B-9

PROJECT NUMBER: 91101-2

PAGE: 1 OF 1




HONG WEST & ASSOCIATES, INC. , BORING LOG

e
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B 1

L..E_J-

L

DRILLING COMPANY: Boretec TOTAL DEPTH: 26 Feet
DRILLING METHOD: Hellow stem auger SURFACE ELEVATION: 22z Feet
SAMPLING METHOD: SPT and shelby tube MEASURING PDINT EL.: Feet
g @ |
8-;;; v = w
- ze % 2
E E E é E U'; L Hoist. Cont- {%]
£ »n Bo w B Z L Pen. Resistance
i ST = © = —J
- Y E&4 T o g © (blows/foot)
E 5 z3 @2 2 2
45 B2 L 2 5 5 DESCRIPTION o 2 4 60 80
0— — P S
L 3
Soft to medium stiff, brown, sandy SILT. Trace of -
fine gravel. Moist.
2-3-3 g 17 —
{Filly =
N Stiff, grey SILT and fine sandy SILT. Moist. =
AT T _ A® :
J_ULL i . . - . N N N
ALL - N
o SR B I R
e Medium siiff, brown PEAT. Moist io wet. - oo
A
M 33-2 § 240 MM —
AL
AL -
AL
AL
Very soft, grey CLAY with some organic matter, -
Wet, oo
@ {=t=1 2 52 - ‘.
4-4-i-8 8 4D ::::: (1 ft. of heave) i
11 Loose, grey, sily fine SAND. HWel, :
B End of boring at 26 feet.
NOTE: This log of subsurface conditions applies only at the specified location and on the dale indicated.
PROJECT: SR—-167 HOV Lanes BORING: B-10
LOCATION: Sta. L 1120480, 0’ Right PROJECT NUMBER: 81101—-2

DATE COMPLETED: Feb. 25, 1993
LOGGED BY: SLT PAGE: 1 OF 1




|

J

| O—

¥y

J

Lo L s T SRNS T D . A

N

——

B

[

L

F

L.

JIPTCRE N,
[

o

HONG WEST & ASSOCTIATES, INC.

DRILLING COMPANY: Boretec
DRILLING METHOD: Hollow stem auger
SAMPLING METHOD: SPT and shelby tube

BORING LOG

TOTAL DEPTH: 18.5 Feet
SURFACE ELEVATION: 12% Feet
MEASURING POINT EL.. Feet

DEPTH (feel)

=
_I

SAMPLES

—
pud

w

0= B =
S £ =
< C L= .
= 5 B
[ I = - Z
= Q
n © w o
Ll..l‘;; 3 -
¢ 2 g
z L - —
s 1 [=)
o~ =z =

M i1 2 368

}I‘ -2~3 5 o5

S

] |

k7

5-5-4~4 & 50

2-6-8 R 3

w
j )
[72)
2
v » Moist. Cont, (¥)
. g 4 Pen. Resistance
5 o (blows/ foof)
F =
> o
n DESCRIPTION 0 20 40 B0 80
Very soft, brown SILT. Wet. T
1 - : :
JLL - .
e C
TeVey :
L Very soft, dark brown to dark grey PEAT. Het. - !
LI -
0 L N R e e g
JRU VY :
e - b
A :
A L
L
LLAL |
Loose, grey, silty fine SAND. Wet.
Soft to very soft, grey SILT with some fine sand, B . .....
Wet. - “ . :
Grades to medium stiff at 13 feet. —
Trace of organic matter. - o
A @

End of boring at 18.5 teet. -

NOTE: This log of subsurface conditions applies only at the specified location and on the date Indicated.

PROJECT: SR—-167 HOV Lanes

LOCATION: Sta. L 1120+70 80D’ Left

BORING: B-11

PROJECT NUMBER; 81101-2

DATE COMPLETED: Feb. 25, 1883
LOGGED BY: SLT

PAGE: { OF 1




APPENDIX B

LABORATORY TESTING

HONG WEST & ASSOCIATES, INC.
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APPENDIX B
LABORATORY TESTING

Representative samples recovered from the borings were returned to the HWA
laboratory. Selected soil samples were used for determination of index properties and
characterization of engineering parameters. Laboratory tests included moisture content,
Atterberg Limits, and one-dimensional consolidation tests.

Moisture Content

The in-situ moisture content of selected soil samples was determined in general
accordance with ASTM D 2216-80; test results are indicated on the boring logs in
Appendix A.

Atterberg Limits

Atterberg Limits were determined in general accordance with the method outlined in
ASTM D 4318-90. The Atterberg Limits include Plastic Limit (PL) and Liquid Limit
(LL). The tests were conducted on selected fine-grained soil samples for soil
classification, and to aid in estimating soil compressibility and shear strength using
empirical correlations. The test results are summarized below.

Boring Depth LL PL Pl Classification
(feet)
B-2 4-5.5 41 34 7 ML
B3 | 65-8 33 36 3 ML

One-Dimensional Consolidation

Three Shelby tube samples were selected for one dimensional consolidation tests to
determine consolidation characteristics. ~ The tests were conducted in general
accordance with ASTM D 2435-90, using fixed-ring consolidometers. The purpose of
the consolidation tests was to aid in the estimation of potential consolidation settlement
upon placement of additional fill material on alluvial deposits. The test results are
shown on the attached figures, and are summarized below:

(T

TR

.

Depth Compression
Boring (feet) Classifications Index (Cc)
B-1 6.5-8.5 ML 0.22
B-2 6.5-8.5 ML 0.24
B-7 5-7 Peat 2.54
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N HONG WEST & ASSOCIATES, INC.
l-—~ CONSOLIDATION TEST RESULTS
B
M
1
o Project: _SR=167 HOV Tanes : Test No. 1
r{ Location: DRl Ramp ~ 84th Ave.,‘South Boring: B-1
1.4 Sta. DR1 893+70 50' Rt. Depth (fi.): 6.5~8.5
1‘ Project Number:__21101-2 Diameter (in.): _2-5
Li Date Tested: 2-12-93 Assumed Sp. Gravity: 2.65
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F Pressure (ksf)
P INITIAL " FINAL
-l Heigh’t“(in.) 1.07 - 909" Sample Description: _.Grav SILT with
r‘ Water Content % _47.2 39.6 sand (ML)
‘—l Wet Density (pef) .207.9 112.7
®|  Dry Density (pcf) 733 80.7 Liquid Limit: _N/A
1 scturation % 100 100 Plastic Lirnit: /A
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| HONG WEST & ASSOCIATES, INC.
; _ CONSQOLIDATION TEST RESULTS

; Project: SR~167 HOV Lanes - Test No. _2

ﬂ Location: DR1 Ramp — 84th Ave. S. Boring: n_?

- Sta. DR1 896+90 67' Rt. Depth (ft.):_6.5 = 8.5

ﬁ Project Number:_91101-2 ' Diameter (in.): ___2.416

- Date Tested:___2-15-93 Assurmed Sp. Gravity: _2.65
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™ Pressure {(ksf)
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.
: Height (in.) 1.0" -901" Sample Description: Gray SILT with
i ; Water Content % _45.1% 38.5% * sand (ML)
IF
"I Wet Density (pcf) 203.2 109.4
W( Dry Density {pcf) Z1:1 79.0 Liquid Limit: __ N/A
" soturction % 100 o8 Plastic Limit: _N/A
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HONG WEST & ASSOCIATES, INC.

H ' CONSOLIDATION TEST RESULTS
.
R
. Project: SR-167 HOV lares Test No. _3
% 1: Location: S&n L 1004 <+ 55 CL . Boring: B—7
- Kent, Washington Depth (f‘t.): 5 _ 7
ﬂ Project Number:. 81101-2 Diameter (in.): _2:416
Date Tesied:3225-93 Assumed Sp. Gravity: -8
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LT Height (in.) 1.0 627 Sample Description: _Dark brown, fibrous
E‘] Water Content % _325% 273% PEAT (Pt)
I Wet Density (pcf) -63.2 73.5
i l Dry Density (pcf) -12.9 19.7 Liquid Limit: N/
H‘ Saturation % 95 100 . Plastic Limit: _N/A
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APPENDIX C
RESPONSE TO WSDOT REVIEW COMMENTS
WSDOT Comment No. 1

HWA scope of work does not match the scope of work included in the original signed
agreement (refer to attached copy). Item number 4 of the original agreement requires
that TTWA determine the limits of unsuitable material excavation. This was partially
completed. On several occasions we specifically identified areas of possible unsuitable
material in.the So. 180th Interchange area.

Response to WSDOT Comment No. 1

Item no. 4 of the original agreement requires HWA {0 determine the limits of
unsuitable material excavation along the DR2 and AL2 Ramps, S. 180th Street
Interchange area. Probings were conducted at DR2 Ramp, between Sta. L 1075 and
Sta. L 1082. The results were not presented in HWA's draft report, because detailed
geotechnical investigation had been completed in that same area by Shannon and
Wilson, for Wall No. 7. In response to the WSDOT comment, the results of HWA's
probing are presented on Figure 8 of this report. However, conclusions and
recommendations presented by Shannon and Wilson take precedence over the HWA
data at the subject location.

The AL2 Ramp is located in an area underlain by outwash sand and glacial till. Since
only limited removals (if any) are anticipated in these areas of relatively dense soils, no
probing was conducted in this area.

WSDOT Comment No. 2

WA describes the settlement related to the preload, but neglects to account for the
effects of the excavation of the 60 inch diameter pipe. This excavation will occur in
identified areas of peat. What are the recommendations to prevent movement of the
peat and the potential impacts to the adjacent buildings? Please provide a discussion of
options.

Response to WSDOT Comment No. 2

Based on the drawings provided by WSDOT, invert level of the proposed 60-inch pipe
will be approximately 2 to 4 feet below the existing ground level, near the toe of the
existing embankment. We anticipate that required depths of trench excavation will be
on the order of 4 to 6 feet. It is our opinion that use of trench boxes or other
conventional shoring systems should be adequate to prevent unacceptably large soil
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displacement and potential impacts to adjacent buildings. If excessive seepage into the
trench occurs, use of interlocking steel sheetings may be warranted. These steel
sheetings (if used) should be installed to a depth sufficient to reduce groundwater

seepage into the trenches.

It is our opinion that the contractor should be responsible for selecting and installing an
appropriate support system for the trench excavation. The selected support system
should be relatively rigid to prevent excessive movements of the retained soils, and

should allow successful control of groundwater seepage in the trenches.

WSDOT Comment No. 3

As you know the culvert crossing at STA. L 909+00 has been eliminated. However,
explorations discovered the occurrence of water and silty sand in this area. What is the
potential for settlement of the roadway fill in this area?

Response to WSDOT Comment No. 3

Borings B-8 and B-O drilled near Sta. L 909-+00 intercepted embankment fill material
over saturated silty sand. Results of previous and the present geotechnical
investigations indicate saturated silty sands are common along the SR-167 alignment.
Compared to soft silt and clay that are also common along the SR-167 alignment, silty
sand is relatively incompressible, and does mnot exhibit significant long term
consolidation. With the 2 to 3 feet of additional fill material, the potential for
settlement of the roadway fill in this area does not appear significant.

WSDOT Comment No. 4

Investigation of the Jocation of the twin 48 inch culverts at Sta. L 1120470 determined
that these pipes will be bored through a layer of peat that is 5 to 8 feet thick.
Settlement after completion of the crossing bas not been addressed. Could a better
Jocation be found by exploration that would have less underlying peat and less potential
for settlement of both the new structures as well as the existing roadway?

Response to WSDOT Comment No. 4

Settlement of the roadway after construction of the culvert crossing depends on the
disturbance of soils around the culverts. It is the contractor's responsibility to select
and implement appropriate boring techniques and equipment to minimize soil
disturbance.
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A better location for the crossing could probably be found, but this would require more
detailed hydrologic and geotechnical studies. HWA is available to develop a scope for
this, should you require.

WSDOT Comment No. 5

HWA identifies areas of peat in the median and discusses overexcavation specifically
for the median barrier. However, excavation and trenching will be required for
drainage and electrical conduits in these same areas. What impacts will this excavation
have on the new barrier and the existing roadway? Is overexcavation required for this
work also? '

Response to WSDOT Comment No. 5

Drainage and electrical conduits were not included in the HWA authorized scope of
services. Please refer to Section 3.3.2 of this report, where we recommend a minimum
of 12 inches of granular fill beneath the bottom of median wall footings. Trenches
excavated deeper than this may encounter peat, organic soils, or previously placed fill.
The approximate extrapolated extents of subsurface materials are shown on Figures 16
and 17.




